Absence epilepsy (AE) in humans and the genetic AE model in WAG/Rij rats are both associated with abnormalities in sleep architecture that suggest insufficiency of the sleep-promoting mechanisms. In this study we compared the functionality of sleep-active neuronal groups within two well-established sleeppromoting sites, the ventrolateral and median preoptic nuclei (VLPO and MnPN, respectively), in WAG/Rij and control rats. Neuronal activity was assessed using c-Fos immunoreactivity and chronic single-unit recording techniques. We found that WAG/Rij rats exhibited a lack of sleep-associated c-Fos activation of GABAergic MnPN and VLPO neurons, a lower percentage of MnPN and VLPO cells increasing discharge during sleep and reduced firing rates of MnPN sleep-active neurons, compared to non-epileptic rats. The role of sleep-promoting mechanisms in pathogenesis of absence seizures was assessed in non-epileptic rats using electrical stimulation and chemical manipulations restricted to the MnPN. We found that fractional activation of the sleep-promoting system in waking was sufficient to elicit absence-like seizures. Given that reciprocally interrelated sleep-promoting and arousal neuronal groups control thalamocortical excitability, we hypothesize that malfunctioning of sleep-promoting system results in impaired ascending control over thalamocortical rhythmogenic mechanisms during wake-sleep transitions thus favoring aberrant thalamocortical oscillations. Our findings suggest a pathological basis for AE-associated sleep abnormalities and a mechanism underlying association of absence seizures with wake-sleep transitions.
Introduction
The sleep-waking cycle is a key factor influencing the expression of absence epilepsy (AE). EEG hallmarks of absence seizures, spike-wave discharges (SWDs), are strongly inhibited during alert wakefulness and rapid eye movement (REM) sleep and predominantly occur during transitory decreases in the level of vigilance in wakefulness, during light non-REM sleep (NREM) and transitions from NREM to REM sleep (Halasz et al., 2002) . AE and other forms of idiopathic generalized epilepsy are associated with a number of abnormalities in sleep architecture including longer latencies to sleep and REM sleep onset, increased percentage of drowsiness and awakenings, reduced REM sleep percentage and decreased sleep efficiency (Baldy-Moulinier, 1992; Barreto et al., 2002; Maganti et al., 2005; Sun et al., 2005; Huang et al., 2007) . AE patients also have increased daytime somnolence (Maganti et al., 2006 , Byars et al., 2008 . Similar changes in sleep parameters were found in Wistar Albino Glaxo/Rijswijk (WAG/Rij) rats, an accepted genetic model of human absence epilepsy, including prolonged transitional periods from wakefulness to sleep, lengthened intermediate stage of sleep, more frequently followed by arousals, and decreased REM sleep percentage (Gandolfo et al., 1990; Coenen and van Luijtelaar, 2003; van Luijtelaar and Bikbaev, 2007) . These changes in sleep architecture suggest a hypothesis that AE is associated with insufficiency of the sleep-promoting mechanisms. Neuronal groups putatively involved in sleep initiation and maintenance via inhibitory control over multiple arousal neuronal groups were identified within two preoptic area subregions, the ventrolateral preoptic area (VLPO) and the median preoptic nucleus (MnPN) (Sherin et al., 1996; Gong et al., 2000) . Malfunctioning of the preoptic sleep-promoting neuronal populations may be implicated in the mechanisms associating SWDs with transitional periods from wakefulness to sleep.
Like rhythms typical of normal NREM sleep, SWDs are generated within the thalamocortical circuitry (Crunelli and Leresche, 2002; Huguenard and McCormick, 2007) . Aberrant thalamocortical oscillations may result from excessive neocortical excitability (Gloor and Fariello, 1988) and/or increased thalamic synchronization (Huguenard and McCormick, 2007) caused by impaired neurotransmission (Pumain et al., 1992; Avanzini et al., 1996; Luhmann et al., 1995; Neurobiology of Disease 36 (2009) 126-141 
